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Transmitted herewith is our soil exploration report for site grading and
roadway pavement design consideration for the proposed Makakilo Drive
Phase 4. .

This report inecludes a boring location sketch, boring logs, laboratory
test results, general roadway pavement design thickness recommendations
and limitations. :

Respectfully submitted,

WALTER LUM ASSOCIATES, INC.

by (o allace ;J_M/

Wallace Wakahiro.
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MAKAKILO DRIVE PHASE 4
(Sta. 81+98 to Sta. 102+30)
SOIL EXPLORATION REPORT

MAKAKILO, EWA, OAHU, HAWAIL
TAX MAP KEY: 9-2-03: 48

SCOPE OF EXPLORATION

The purpose.of this exploration was to evéluate general soil conditions
for roadway pavement design thickness consideration for tﬁe propOSed
Makakilo Drive Phése 4 from Sta. 81+98.to Sta. 102+30 at'ﬁakakilo, Ewa,

Oahu, HaWaii;

‘This report includes field explorations, laboratory tests, general
recommendations for site gradiﬁg and roadway pavement thickness design

and limitations._

'FIELD EXPLORATION

Seven exploratory borings were made at the site at the approximate locations
shown on the Boring Location Sketch. Descriptions of the underlying soils

encountered are shown on the boring logs.

Borings were made with 4=in. diameter augers using finger type bits. Soil
samples were recovered with a standard split spoon sampler driven with a

140<1b hammer falling 30 inches.

Bulk Samﬁles were taken from cuttings from a 1l4-in. diameter auger.



LABORATORY TESTS

Laboratory tests included: natural water content, Atterberg limit,'specific

gravity, AASHO T-180-73I density and CBR.

' ‘A summary of the 1aborato:y'test results is given in Tables IA-thfu .

SOIL CLASSIFICATION SYSTEM

Soil samples were. visually observed and subjected to apprbptiate tests
in the laboratory. Based on visual observations and laboratory fests,
the soil desériptions given on the boring logs are generaliy made in

accordance with the "Unified Soil Classification System."

GEOLOGIC AND SOIL CLASSIFICATIONS BY OTHERS

From a review of geélogic literature and the U. S. Soil Conservation Service
maps of the,area,.the soils.are_generally deécribed by others as follows:
: Stearns, H. T. and U. S. Geological Sufvey;."Géologic and
Topographic Map, Island of Oahu,.USGS 1938":

Twb: Waianae volcanic series

U. S. Soil Conservation Service, "Soil Survey of Islands of
Kauai, Oahu, Maui, Molokai and Lanai, State of Hawaii,"
August 1972:

rSY: stony steep land



GENERAL SITE CONDITIONS

Makakilo Drive Phase 4 extends from the Panana Street intersectioﬁ and
follows the existing 12-ft wide reservoir access road up. to the upper

reservoir.

The proposed'rbadway is an extension of Makakilo Drive and is generally
situéted along the ridge between Makakilo Gulch on the east and Awanui

Gulch on the west.

" The proposed road slopes upward toward the north along the existing
access road at about 8 to 10% gradients. The ground slopes down towards

the east and west sides of the ridge at about 10 to 50% gradients.

A drainageway was located west of the existing road near the lower 1/3

of the proposed foadway with a catch basin at the lower end.

Along the east side of the 1owér'portion of the existing road, an eroded
- gully aboﬁt 1 to 2 ft deep anﬂ about 1 to 2 ft wide was noted.. Near one
of the water manholes, erosion around thebmaﬁhole undermined part’ of the
road pavement. Eroded gullies were noted along the sides of’the,existiné

road at several.other‘places.

A rock and boulder stockpile was located east of the existing access. road

on the upper end of the proposed roadway.

The western part of the site is generally covered with weeds.



[ ) ~ INTERPRETATION OF SOIL CONDITIONS
From thg field exploration and 1aboratory test results, the SOilsl
éncountered in the borings may be generélly approximated as follows:
A-layer of about 2 to 9 ft of reddisthrownvclayéy silt 
faﬁd si1ty clay underlain by brown and gray clayey silt
- with decomposed rock to 16.5 ft;'the maximum depth

- drilled.
Water was not noted in the borings during the field exploration. -

~ Variations to the above soil conditions are to be expected in localized
areas. For more detailed descriptions of soils encountered in the

borings, refer to the boring logs.

Q DISCUSSION AND RECOMMENDATIONS

The proposed plan is to widen thé existing feservoir access road from a
12-ft road to a 60-ft road about 2,032 ft long. The proposed roadway will

be an extension of the ekisting Makakilo Drive in the northerly direction.

Fills of about 3 to 8 ft high on the drainagéway Between Sta. 85+00 and
Sta. 87+00 énd on an existing 3:1 slope east of the proposed road between
Sta. 93450 and Sta. 96+00 are planned. Fills in several other areas with

lesser depths are also planned.



Cuts of about 3“to 9 ft in héight along”the west side of the proposed
road between Sta. 87+50 and Sta. 92+50 ére.planned.' Cuts in othef areas

of less depth are also planned. -

‘Site Grading

Gr#ding.wofk should be dbne in accordance with the requirements
of the‘Revised Ordinances of Honolulu, 1969 As Amended, and as
recommended below: |
| 1. ‘The area'shouid‘be—cleared and grubbed. Surface
vegetation and miscellaneous debris should be

cleared and removed prior to site filling.

2. Topsoil, stockpiled soilé'and loose Q¢posits at
the bottom of the drainageways should be stripped
to stiff natural»ground.befbre placement of fills;
loose Surface'SOils_at finish grades should be

scarified and recompacted.

3. Localized soft pockets encountered dutring site
preparation should be‘excavated and réplaced with

select material compacted in thin lifts.



' Becéuse decomposed rocks, cobbles and boulders

were én¢¢untered at shallow depths in some

borings,iboulders can be expected.‘ If large

quantities of boulders are encountered during

. : the grading work, a disposal site for the

" boulders and a éourée of off-site borrow may

have to be considered.

Hard surfaces next to existing roads should
be scarified down to stiff soil and recompacted

to match the density of the surrounding soil.

Subdrains should be placed along the bottom

of natural dfainageways with laterals in a

herringbone pattern along the sides of the

drainageways before placing of fills.

Thin sidehill fills (sliver fills) on sloping

areas should be avoided.

Fills should be constructed in approximately
level layers starting at the lower end and

working upward.



Where fills are made on sloping areas steeper
than about 5 horizontal to 1 vertical, the
ground at the toe of the fill should be benched
to a generally level conditioﬁ‘ As the fill is

: brought up, it should continually.be keyed into
stiff natural ground by éﬁtting steps into the

slopes and compacting the fiil into these steps.

9. In general, fills should be laid in 6<in.
compacted layers to 90% of the maximum density

detetmined by the AASHO T-180-73I test method.

In roadway areas, the top 2 ft of fill should

‘be compacted to 95% of the maximum density.

Slopes

In general, cut and fill slopes of 2 horizontal to 1 vertical or

flatter méy be used in silty or sandy (MH, ML, SM) soils.

The soils at the site may be generally fairly erodable. The
'slopes should be constructed by over filling and compacting fhe
slope, then cutting back to the design slope prior to slope

planting.

To minimize erosion, the runoff from rainstorms should be diverted

away from slopes by berms or ditches wherever practicablé.



Slope planting is recommended on cut and fill slopes to

minimize erosion.

Slope adjustments or other precautions may be necessary if
‘seepage zones, expansive clay pockets or soft spots are

" encountered in localized areas.

Roadway Pavement

In general, based on the City and County of.HonqlululDesign
Standard for flexible pavement for light automobile traffic
and drained subérade.conditions, an estimate of the roadway
pavement thickness is as follows?

i.' Weariﬁg course - 2-in. asphaltic concreté.

2. Base éourse - 6-in. base course.

3. SubBase course - 6-in. select borrow over a

prepared subgrade.

0 in. except near Boring No. 3.

4. Borrow

Near Bbriﬁg No. 3, a moderately expansive dark reddish-brown silty
clay was encountered at the approximate subgrade level. Based on
the test results, a borrow course of 12 in. should be used in this

area. ‘ ' ‘ : -

As an alternate, 8 in. of select borrow may be used as a substitute

for the 12 in. borrow in reddish-brown clayey soils. -

-8 - Revised 6-17-74



Existing Access Road

The pavement gecpion of the éxisting'réserVoir access road

~ appears to be about 1-1/2=in. asphaicic concrete and 6 iq.
~base course. Variation in the pavement séction_should be
e#pécted, The p§Vement thickness in most areas will not meet
- the design standards of the City and County of Honolulu. If
isuch‘is:the case, overlay-qf the'exisfing pavement may be

considered.

Some differentialksettlement between the existing and the new
pavement may be expected. Some maintenance may be required at

a later.date.

Another alternative to minimize the differential settlement
would be to remove the existing pavement and construct the

full width of the roadway as recommended.

Field'Adigstments 

Because of probable variations in soil conditions, prqvisions'
should be made in the contraét documents to allow for field
adjustments regarding the select bo;row subbase and borrow
material requirements in accordance with the design standards
of ;he City and County of Honolulu. 1In fill areas, the use of.
select soils within the top 2 to 3 ft of the subgrade may |
redUce the thickness of'or eliminate the need for the select

borrow subbase or borrow courses. .



The subgrade should be compacted ‘and shaped to drain. To
avoid the ponding of water and softening of the subgrade,
weep holes should be placed at sﬁbéradé levels thru thg

walls of the catch basins.

Utilities
Utilities should be placed after the fills are constructed.
Utility lines should be designed with flexible joints,

particularly where lines ‘are connected to structures. .

Unforeseen Conditions

Because of the variabilify of soil.deposits, site_improvements,
‘designs and construction techniques, conditions may be encountered
that cannot be foreseen with even the ﬁoét exhaustive studies of
site and préject conditions. These unforeseen conditions should
be recognized when eﬁcountered and then evaluated so that the
designs or the conSt;Uctipn methods may be @pdified accofdingly,

if necessary.

Unforeseen or Undétected conditions such as soft spots, existing
utility trenches, strﬁéture foundations, voids or cavities,
boulderé, expansive soil pockets or seepage watef, etc., may
occur in localized areas and will have to Be adjuéted‘and

corrected in the field as they are detected.

- 10 -



Site Regrading

After mass grading work is done and cuts and fills are madel
according to the grading plans, regrading at some future
date should be avoided unless done under the guidance of a

soils engineer.

=11 -



BORING LOGS'

The stratification lines shown on each of the boring logs represent
the approximate boundary between 5011 types and the transition may
be gradual 4

Sngole

Symbols used generally are in accordance with the Unified Soil
Classification System. ’

Where a parenthesis "(MH)" is used, the soil sample was: c1a351f1ed 7
by visual observation of the sample recovered.

Where no parenthesis "MH'" is used, the soil sample was classified
. from either the Atterberg limit or sieve analysis test results.
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BO""_"Q Log makakILO DRIVE PHASE 4 BORING NO. 1 Sheet No. of
PROJECT (Sta. 81+98 to Sta. 102+30). o oriter W-LUMA AS50G,ING. o APRIL 17,1974
LGCATION Makakilo, Ewa, Oahu, Hawail 7 Field pariy 1SARY sto ;HM&NAGA
IV o . ooIL AV
Tax Map Key: 9-2- 03: 48 1% Type of Boring Ad'GE(:(( §-50 ) Oiam. T __
HAMMER' ) ’ : .'Elw.‘ - ﬁOl 1 Pa_tum - e
| i h l4‘0 #H ' _ ' pann 8y LINGER T7PE
We.g t %0 [0 j Water Level &%?lc—ﬁﬂ -
- Drope——-? © o Time <%
SAMPLER: . ,’2";5{ ANPARD SPLIT SPoon  oae AT
V R 7 " PENETRATION DATA
. a
é . - s . E . § 5 :Mn'd"di .
3 g OESCRIPTION L:: g éx nf,a .; ét E: ﬁ: . Penétration el.,f
£ 3 , g S§a S& & ga  Sa N (Blow foot)
533 ‘BLev:zqoi't X 8 4 4 23 5% 5% 3TN N ™ w0
. . STIFFE.REDPISH BROWN H 1Al = |21 | =) - ]-
Mi-el) TTUSILTY CLATT N \H '
. : 71
- il - 1241 -1 -1 -
1 | ]
5 .
. STIFF TOHARD . 1 | ol = las | = | = | -
. . MoTTLEP REDPISH BROWN| = ! I S |53
Mﬂ-crh? SILTY CLAY' _ . » - |
4
) 1 ¢
| .. HARD ¢ , ia IS 5
‘MoTTLED DKDNH aRAY lgiliel =~ [ | = | -~ | = | S B R S Yois'|
“[(5M)| .. 31LT7 sAND ] 9 el Fr————""
T PECOMPOSED Koor\J( I
GRAYEL — €
. _ .0
A
STIFF, e T +<]
, Revr1SH BrRowN 4 GRAT [ 7—
(MH)] SiLTT LAY W/ Sord SAND‘ | f-ﬂ;~ rel- |so |- |- |-
END 0F BORING & 16,5’ B I ‘ ‘
G-11-14"

*Elevation estimated

from cross sections
by Sunn, Low, Tom &
Hara, Inc.
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MAKAKILDO DRIWNE. - PHAC E: 4

TABLE I 5 = SUMMARY OF LABORATORY TEST RESULTS

BORING NO. ) \ ! N N

SAMPLE NO. } ' , BAG SAMAL - -2 - C
DEPTH BELOW SURFACE ' R - SURFACE 15'->9 5'-59"
o " REDDISY - MoTTLED REOOIGU - BROVIN
' . - ‘  BROWN - DROWMN PRovwN Aapn  caNeEy S\
DESCRIPTION . - : v CeuTy euny ey ST W[enrie e WITRAGES OF

Kool T DELOMP. RO
GRAIN-SIZE ANALYSIS ' .
(% Passing)
Sieve
lll
1/2"
it4
#10
#20
#40 | o | |
#100 : .
#200 ' -

ATTERBERG LIMITS :
Air Dried or Natural MATURAL . NATULRAL  NATUIRAL NATURAL
Liquid Limit _4p 54 22 25
Plastic Limit S 14 Dl X S
Plasticity Index. » 4 a1 41 '

Dilatancy : MEDIUM _ MEDIUM  _NONE. QUi
Toughness . v MEDIUM MEDIUM  MEDWM. . SLI6WT
Dry Strength o MAEDIUA ELAGUT-MED. MEO. - Vbl 5LV T

UNIFIED SOIL CLASSIFICATION ML . MU et Y

APPARENT SPECIFIC GRAVITY

CBR TEST
(Surcharge-Sl P.S.F.)
'Molding Moisture, % 125 239
Molding Dry Density, P. c. F. _102.% 1026
-Swell upon saturation, % 16 ' 0.%
CBR at 0.1" Penetration - ) #$.4 1%.7

MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-731, Method ) -
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)

Optimum Moisture (%)

REMARKS: .
WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS
‘Date 94.14 By BT
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MAKAKILO DRWE. - PUASE &

TABLE I ® -~ SUMMARY OF LABORATORY TEST RESULTS -

BORING NO.
SAMPLE NO.

'DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS
(% Passing)
Sieve '
1" B
1/21'!‘ .
#a
#10 -
. #20
#40
#100
#200

ATTERBERG LIMITS

Liquid Limit
Plastic Limit
Plasticity Index

Dilatancy
Toughness
Dry Strength

UNIFIED SOIL CLASSIFICATION

APPARENT SPECIFIC GRAVITY

CBR TEST
(Surcharge-51 P.S.f.)
Molding Moisture, 7% .
Molding Dry Density, P.C.F.
"Swell upon saturation, 7%
CBR at 0.1" Penetration

MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-=180~73I, Method___ )
Dry to Wet or Wet to Dry
Max. Dry Density (P.C.F.)

2 20 4
LUREACE | SURENCE. FUREACE
' REDDISH - poRe REDDISH -
PROWMN BRAOVWN BROVIN
LN ONT T Cuby ciejey ST
NATURAL.  NATURAL NATURAL
il 50 41
T 28
& 1% 19
SLON ___ SLoN:MED. MEDIUM
MEOWM | MED-HIGH MELIUM
SUEHT-MED.  MED - Vi SIGUT-MED.
ML _cl-ew ML
241
24,0 1%.6 2.9
10%.2. 106> 1064
0.\ 1.0 0.1
e 2.4 24- 0
DRy ToWET
109
1%y

Optimum Moisture (%)

 REMARKS:

Da_té 5914 By T

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS [




3-1273

BORING NO.
SAMPLE NO.
DEPTH BELOW SURFACE

DESCRIPTION

GRAIN-SIZE ANALYSIS

- (¥ Passing)
Sieve
l"
1/2"
#
#10
#20
#40
#100
#200

ATTERBERG LIMITS

Air Dried or Natural

Liquid Limit
Plastic Limit,
‘Plasticity Index

" Dilatancy-
Toughness
Dry Strength

‘CBR TEST
(Surcharge-51 P.S.Ff.)

Molding Moisture,

Molding Dry Density, P.C.F.

‘APPARENT SPECIFIC GRAVITY

%

MEKAILO DRWNE - Puase 4

TABLE I1C

UNIFIED SOIL CLASSIFICATION

Swell upon saturation, %
CBR at 0.1" Penetration

MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-731, Method

Dry to Wet .or Wet to Dry
Max. Dry Density (P.C.F.)

Optimum Moisture (%)

REMARKS :

Date 5-4.14

By:

™7

)

C = SUMMARY OF LABORATORY TEST RESULTS .

4 4 2
PAL SAMPLE. e
] 3‘,'4'51 5’-(51' ) _6‘)@‘\06

o X W ‘Oi “Eis
Obwan. Boowint
PROWN - BROWN S\LTRY LA
(AN , CADN WIRACES
T T DELOMT . ROOL_
NATURDBL - NATURDL NATURAL

o) 0 _ 5\

1% o >0
2> .20 2
SLow NONE MEDIUM
MEDWUM MED. -RicH MEDIUM
MEO.-iGH  MED -theH MEDVUM

v o Mb

o Lo
3% .4
0.2

16

© WALTER LUM ASSOCIATES, INC.

CiViL, STRUCTURAL, SOILS ENGINEERS




MAKAKILD DRIWNE - Pubse 4

TABLE ID - SUMMARY OF LABORATORY TEST RESULTS

b 1 ' 1

BORING NO.
SAMPLE NO. . o DHG - SAMAE
DEPTH BELOW .SURFACE SWREDCE, SURENCE \'->
: REDUISH - :
- PROWN Reo0\s\ - REODIGH -

_ oy WIRNES . BROWIN BROoOWN
DESCRIPTION ooy

: f

GRAIN-SIZE ANALYSIS
(% Passing)
Sieve
l"
—l/2"
4
#10
i#20
#40
#100
#200

ATTERBERG LIMITS .

Air Dried or Natural NATURAL — NATURAL — NATURE( .
: Liquid Limit 50 22 _ 6>
Q Plastic Limit Al _ 7 20
Plasticity Index - % " ey
Dilatancy MEDI UM MEDIUM  Slow
Toughness MEDIUKM  MEDIUM  MEDIUM
Dry Strength MEOIVUM  SLIGRT-MED.  _ MEDIUNM]
UNIFIED SOIL CLASSIFICATION CcL-c\Y ML »Cl.—\
APPARENT SPECIFIC GRAVITY 119 _
CBR TEST ,
(Surcharge-51 P.S.F.) '
Molding Moisture, % &> 20\
Molding Dry Density; P.C.F. \OL. KA
Swell upon saturation, % oL .05
CBR at 0.1" Penetration \0.0 _ 210
MOISTURE-DENSITY RELATIONS OF SOILS .
(AASHO T-180-73I, Method ) A
Dry to Wet or Wet to Dry pRY To WET
Max. Dry Density (P.C.F.) " bl
Optimum Moisture (Z) QQ.»
‘ " REMARKS:
WALTER LUM ASSOCIATES, INC. '
CIVIL, STRUCTURAL, SOILS ENGINEERS
Date 5-4.14 By % » o o »J

3-1273



O' o PROJECT: MAKAKILO DRINE - BUASE. ¢
- LOCATION: MAKAKILO | BWA, OBRU, BAWALY
80
g
A' LINE =———
70 = = . //
o _
z . CH /
50 ————— : - — %b A :
> ' : '
o : .
= 40 ‘ .
' | cL | {4@3"4'
i 30 46"; e
‘ N 36.&0992"“057/
20 L i _alsuesade -,\/o\‘rZ ‘U,QFFLC"
- c i | AN 5 SPREACY
BPRRELZ ezt 'MH 8 OH
0 /1 Sukrbce | e2e ‘
CL — ML ML
) : : : : = '
0 10 20 30 40 50 60 70 80 90 100 10 120 130
LIQUID LIMIT
, ‘ , ) WALTER LUM ASSOCIATES, INC.
DATE 5. Q.14 BY BT - TCIVIL, STRUCTURAL, SOILS ENGINEERS
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L

‘DATE;_. _‘:_'»:>~_Q_b-'l4 By _ NI

'MOISTURE-DENSITY CURVE (AASHO T-I80-T31, METHOD A)

PROJECT:  MAKAKILO DRINE - PUASE 4

LOCATION: ’:"““_“‘“F-OA. Ewa, oaunu, WAL
SAMPLE NO.: % SURFAGE :

SAMPLE  DESCRIPTION: _REQD\SH “BROWN cLayEy S\LT

AGGREGATE: /4" MINUS
MOLD SiZE:4 ¢ X ZS oF £ HIGH
HAMMER : _10 LBS. 19" DROP
LAYERS: __ B

BLOWS: 715/LAVER

130
eo | |
' \  ZERo Al voids cutve
» \ SPECIFL], ornviTy - 247
. ] 11N
w o __|3s% T _ - __[ _'_\\
'3 : : _ '
glol | L . /
= q 7. / \ N
1 i - = : \
5 a0 ,;69%’5 \ \
a % ‘ . i N
> : ‘
& X
©©
N
80 ;
b
@
) cl e
bd j\i ©
: ®
‘BEE
70 ul i
! 2z :
\0.1 \o- N
BRI R N
A ,
& )
0 10 , 20 . 30 40 50 - 60

WATER CONTENT (%o)

WALTER LUM ASSOCIATES, INC. I

CIVIL, STRUCTURAL, SOILS ENGINEERS




MOISTURE—DENSITY CURVE (AASHO T-IBO-LI METHODA)

, PROJECT: = MAKAKILO OQNE. ouc\gea
. _ AGGREGATE:
C, MOLD SIZE*
LOCATION'- MAKAKH_O _ e,wo., ODLU, LAWAIL HAMMER  1GLES. iB - DRoP
SAMPLE NO.: (@ SURFACE ‘ LAYERS: _._ .5
.SAMPLL‘ DESCRIPTION: QEQQ&SHTEBQDNN oy wlTeAces BLOWS: __ 25/ LAYER,
O0F KoOTS -
- 130
120
. \ CEZE RO AR VOGS CUdNE
Ho - ‘ N r‘;F ECIEIY GRAVITY - .19
| ) &\ -
A0+ Lo B el W
T 1IN
O 1o 95 771 / \\ »
ol =71 =N ——
> B 90 % / ' \\ v
f— qs - = A it
7R i \\
Z % - \
w , _
g 90 X LAR! 4
l\ N
>
(1 < | » \\\
o G : —— =
F .
N
80 N - e L
¢ i |
B el e
Qo X R
70 p2 % ;l .
‘ Ef' IR
O zl |13l
60 | il
0 10 20 30 40 . 50 60
@ ! " WATER CONTENT (%) | |
o : ' - WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS
DATE . 4-1574 BY Js _ , | | J

9-470



10-4%0

CBR TEST
PROJECT: MAKAKILO DORWE - PUAS SE A
LOGATION: MBI EKY Lo Ewn, ‘OL\,\—_\q_. wawal

SAMPLE NO: ERCIR RS S
SAMPLE DESCRIPTION::. REDDISH-BROWN Sivry cuiky

500
450 | - CBR PENETRATION DATA
' PENETRATION | LOAD | LOAD
(INCHES) (LBs)| (Psi)
400 3 | 0.025 42 114 |
, 4 L.90so [100]|3>
350  —— // ‘ oo1s‘ | 0| 53
| / otoo [227] Tk
o o T | oa2s 2817 90
300 o i e s e —r> — Tonse T34l
= _ ' | . | or7e |470|140]
&?‘5,0 § - : ozoo 477 159
2 / | | | | o280 |wI8] 206
o , ' ' 0.300 |749| 7248
- 200 —— v
. A 0380 |fc5q]| 7285
P CBR 202 PEMETRAMOMf A5:11.2) oaoe | 957 212
'S0 A T ‘ _o4so || 0ZF 59|
/ o | 0500 [i105] 268
. o ’ 34/ ‘ ) I/ .
\0( JZ PR 41" FENETRATION: flo-84f 1| AGGREGATE _/4" MINUS
/ ' _' ' T | HAMMER WEIGHT __[0 (85
50 : DA _ HAMMER DROP__! 8 IND.
4 | _ : ‘ | No. OF BLOWS bl [LAVER
/ t : | _ No. OF LAYERS _ 5 |
- gl L v ¥ Y- T -
PENETRATION (INCHES)
ADJUSTED COORDINATES  ©
TEST RESULTS:
~ MOLDING MOISTURE, %, 23 5
MOLDING DRY DENSITY, P.C.F (03 1035
CBR @ 0.I" PENETRATION___ &4 ,
DI\‘/_) 5OAICC D 4 -
DATE _ 5*5’74‘ BY eM : ' WALTER LUM ASSOCIATES, INC.
, o - CiViL, STRUCTURAL, SOILS ENGINEERS
DATE __92-9-24 BY JS = »




10490

LOAD (PsSI)

500,

CBR TEST

" PROJECT: MARAKILO DRWE —V:P._u‘.c\;e”ﬁ,\—‘ |

LOCATION:  MAKAKILO, EWA, OBUU, BAWAL

SAMPLE NO: 1 _%uRface -
~ SAMPLE DESCRIPTION: MoTTLED BROWN CLAYEY ST

450 CBR PENETRATION DATA

. : / PENETRATION LOAD | LOAD

7 : % (INCHES) (LBs)| (PsI)
4 : — ’ SR 0.025% ,
: . . » / \20 40

- | . / o0so | 220 1T
B 1 7 - o.07s | 220 107
' ’ ' / _ 0.100 410 | 127
P 0.128 BOO | &7 ‘

= yd ' _o.50 | BLO| 181
/' o178 | (40| 2B

izt : OV 0200 | 00| 2%
// CBR ® [0 PENETRA TIOIJ’?fB/ISEA‘5;~E o280, | 210] 210

» ‘ | 0300 | 40| %13

o 4 oaso 10| 241
S _ox00 [1140] 2¢0)

\ ' S S ,7/ e © 0,450 17240 4‘?_)
/( ceR_@ |0 PENETRATION® [ 10= 1] o500 |12z0| 442

V00t

v/

o . ol 02 3 o4 05
' PENETRATION (INCHES)

TEST RESULTS: |
MOLDING. MOISTURE, % . %4 _

MOLDING DRY DENSITY, P.C.F__ 10%. 5
CBR @ O.I" PENETRATION 13,17
.DANS 20AKED 7 B
DATE  »-25-74 BY_ G5

DATE __%-26-14 BY ____MI

'AGGREGATE /4" p\NuS

- HAMMER WEIGHT |0 LES,
HAMMER DROP__ 1% MG, |
No. OF BLOWS _ DG/ LAMER

No. OF LAYERS _H

WALTER LUM ASSOCIATES, INC.
CIViL, STRUCTURAL, SOILS ENGINEERS




10-470

LOAD (PSI).

g8

CBR TEST

- MAKAK)\LO DRWNE - EHpseE &

PROJECT:
LOCATION: MAKAKILO, EWS, ORUU, HawAll
SAMPLE NO: 2 SUREACE

SAMPLE DESCRIPTION:

REDDISY - DROWN CLANEN ST

CBR @ O0.I" PENETRATION 1.0
‘DANS S0AKED : 5 .
G5

_ M

DATE __%:25-T4 BY_
DATE _ 2-26-14 BY.

CBR PENETRATION DATA
PENETRATION LOAD | LOAD
, (INCHES) (LBSY | (PSI)
400 0.025 40 .-15.
0.050 0| 21
0075 |4Q 41
o100 |200| (1
o128 |260| 83|
/' 0.150 00| 100
| _ o1rs 240|120
- S I —o.zo0 | 400| (2%
7 o250 | BOD| 16T
200k / . 0.300 5:{0 ‘qQ
/ o380 | (50| 217
o | | L, | [Ceree THeoless
% 7 R ® [0/C FENETRANON: lie s |- 2480 | BO0| 761
i _ 0.500 #10 | 290
100 _ ’ ] ‘ I AGGREGATE _Y4" MINUS
L™ lcer_@® ou |penedraTion: %ol 1.0 HAMMER WEIGHT 10 LB
s, DR N~ (N SN A _ HAMMER DROP_|2 NS,
’ o / : No. OF BLOWS __ BL/LANEP,
/ No. OF LAYERS _ S '
ol 0.l "o, a3 0.4 " 05 '
, PENETRATION - (INCHES)
ADIUSTED COORDIMATES .
TEST RESULTS:
" MOLDING MOISTURE, %. 4.0
MOLDING DRY DENSITY, P.C.F. 10%.%

WALTER LUM ASSOCIATES, INC. §
- CIVIL, STRUCTURAL, SOILS ENGINEERS R




. CBR TEST

® PROJECT:  MAKAKILO ORWE' Puece &

"LOCATION: MAKAK\\,O EWA. oAU U, VAWATY

'SAMPLE NO*  %a_ sueence.
SAMPLE DESCRIPTION: _DaRe @2owin cu»;

160 | - - | ’ | CBR PENETRATION DATA
' . PENETRATION LOAD | LOAD
| _(mcnss) ‘(Lss)' (PSI1)
160 / 0.025 50 0 ‘
- 0.050 B | 19
140 V-/ —— [Loo7s | 3| 2q]|
el o.00 14l 40] |
. v - )« N 0128 148 4q ‘
120 ’ . . / S 0.150 1171 9
= ‘ 4 0178 05| B
[72] .
L 00— e // ‘ _ 0200 |22 7
. 2 0.250 281 | a4
o - Y 0.300 2729 |1 \A
60 X EBH ® §.7 PENETRAIDIE 157 | [osso | 246|122
A /////}_ ' ' | 0.400 | 401 | |54
60 - R — v — |_o4s0  |44%| 14p
‘ ) / 1 q/ 0.500 4\ | 10
v 1" ATION [ ~ 710} 249 ‘ : ,
40 : = CER O o) FENETRATION o | AGGREGATE 4" Manus
' ‘ HAMMER WEIGHT _|0 Lg%,
0 4 L 4+ 4 L 1. | HAMMERDROP__\D INS. |
| S _ No. OF BLOWS B/ LAEF
No. OF LAYERS B '

) 0.l 0.2 03 0.4 05
' PENETRATION  (INCHES)

TEST RESULTS:

MOLDING MOISTURE, %. _ - 12.6
MOLDING DRY DENSITY, P.C.F__ 106.2
CBR @ O." PENETRATION 9

DAYS. SOAKED

DATE _2-25-14 BY GS - WALTER LUM ASSOCIATES, INC.
o ' ' CiIVil, STRUCTURAL, SOILS ENGINEERS
DATE _.5-%2-14 BY NI - — |

10-490



10-4%0

q00 L -1 CBR PENETRATION DATA
L~
PENETRATION LOAD | LOAD
200 ),/////A (INCHES) (LBs) | (PsI)
o 7 0025 [190]| 02
. / £ 0.050 430|145
<700 : — < ' 00756 720| 740
' ///// 0.100 2501 217
600 % SN S N BT _otzs  |1150] 583
/i/CBR @0.9" PENETRATION: /b=370| | o180 [1210] 437
// ' . _ ' 0175 1470| 490
500 4 R R 0200 | 1610] 557
/ 0.250 | {850 bl]
/ ‘ N ;340‘7 o380 |[72770]| 7517
y/ceR €.l PENETRATION /340 —oxeo | z440| 813
300 —7 ' 0450 | 7610| 870
,///, 0.500 2780| Q217
2o / N , AGGREGATE _/4 " MINUS
- L HAMMER WEIGHT _lO LY.
100 / l HAMMER DROP__ & ING.
- No. OF BLOWS _ SlofLAYER
AV N , , No. OF LAYERS _ 5
ol B 0.4 05 ‘ )

LOAD (:p’$|)

CBR TEST

PROJECT:_ MAK &L L O om\jc - Pwase 4
LOCATION:  MAKAKILO, BNA, OBUU , HAWAN

 SAMPLE NO: 4 Sukeace,
SAMPLE DESCRIPTION: RE0DiSW- BROWN ciayey SWT

ol 7 o2 ' 03

' PENETRATION  (INCHES)
ADJUSTED COORDINATES ‘ -
TEST RESULTS:

'"MOLDING MOISTURE, %. 227

MOLDING DRY DENSITY, P.C.F._l08.9
CBR @ O.I" PENETRATION__24.0

DAYS S0AKED 4

DATE _5%»74  BY__ EM
DATE __5-4-¥ By__ J5.

CIVIL, STRUCTURAL, SOILS ENGINEERS

WALTER LUM ASSOCIATES, INC. l

]




CBR TEST |
‘» PROJECT* : MAKAKILO DPRIVE - PUASE &
LOCATION: MAKAKILD, EWG, OABU, HOWAIL
SAMPLE NO: 92 SuReoce :
SAMPLE - DESCRIPTION: MOTTLED SROWN SILTy LAY
- - W] TRINES OF DECOMP. R00L
- B0t
480 | _ N || CBR PENETRATION DATA
. ' PéNETRATlO_N LOAD | LOAD
(INCHES) (Lesd| (psi)
400 0.025 50| \1
| ) |00s0 ]120]| 40
250 NENUINSFN S S I /_/, "0.075 00| ¢1
/ 0.100 210| A0
7 | 0.128 250( 11T
| ~ | ', _ois0 [420[143 |
| 3 | . / o175 | 500|161
& qepl— : — e : o200 [HB70 Alqo
‘ 2’ o / . A o280 - [¢A0| 220
' 13 20l .AER. ®| 02 QMETF-’ANOI\FIMISﬂQ 0.300 | 720 | U0
. | d ) o350 | &40 (281
. / : 0.400 ar0 | »1
50— - 7 —— [ _oseso 1020|240
/ » oy _ : . ‘o.soq 1040 | 263
ol - % 04" PENETRATIOM|: Yo F e | | g
100 A CBR & ‘»16 . Ll AGGREGATE 74" MIMUS
/ | | N HAMMER WEIGHT 10 LS.
sol—oVl Al L e L _ A .| HAMMER DROP__1© INS. |
| ‘ , ' _ No. OF BLows _BL/LAYER
/ _ ‘ : No. OF LAYERS _D '
‘QIO i &4'0" &ﬂo.fz " a3 0.4 - 05
' _ PENETRATION  (INCHES) -
_ADIUSTED COCRDINATES
TEST RESULTS:
MOLDING MOISTURE, %. e ds
MOLDING DRY DENSITY, P.C.F___A456.4
CBR @ O.I" PENETRATION q.9
‘DAYS <OAKED - 5
C‘. DATE A@-ZEN--']!I' BY C':él ' S o \WALTER LUM ASSOCIATES, INC.
R 2 20710 N \‘ ' o : CiVil, STRUCTURAL; SOILS ENGINEERS
. DATE _2-¢b 4 BY ... M) ' '

10=490



CBR TEST
PROJECT: MAKAKILO DRINE - PuasE &
LOCATION: MBAKDOKILO éw:a, o:—\uu" HOWA

SAMPLE NO: b SURFNACE _ o _
SAMPLE DESCRIPTION:. REODISH-BROWN CLAY W|TRACES OF RoTS

500 _ )
450 | N I S ‘ ' CBR PENETRATION DATA
* |peneTraTioN | LoAD | LoD
' | (INCHES) (Les)| (Psn) |
4(1) 0.025 '40 ‘g.
_ | o050 o [ &7
7Y% NUNUN N— . . : ~o0o07s | (@0 ]| (O
| | [Tsio0 |20 40
00— - L1 [ores [x0]11n].
1 A /"' 0./80 ilg 151
= : : : A _ o178 1470|151
g— s . : _ — / SRS A 0200 | 530|177
< / ’ | |Lo280 610|202
| | LV ehr @ b2 reilierration: dszi124 | o380 | 160|250
- / : . - o.400 [P20(27>
L s R [ oeso [gp0[292
: C / ‘. . : e | o800 |A20]| 210
ool | ceR_@ ol penetRATIoN Db 10.0 e Jar
‘ Y _ - ; AGGREGATE _ /4" JAINIUS
/ ' o : ’ | HAMMER WEIGHT _|0 LP%,
=0 : : .| HAMMER DROP__!D I,
’ ‘ / - | No. oF BLows _ Bli/LavER]
/ . _ . ' : | No.OF LAYERS _ 5
S |0' e+ IO.‘I '} ' e'.-alo‘q‘ ' 03 0.4 05
‘ PENETRATION  (INCHES)
ACIUETED  COOPDINATES
- TEST RESULTS:
MOLDING MOISTURE, %. _.. 215
MOLDING DRY DENSITY, P.C.F._ _\0Z.\
CBR @ O.' PENETRATION____ 10.0
DAYS GOAKED -
DATE . _%-2%14 BY____ML | ‘ WALTER LUM ASSOCIATES, INC.
DATE ' %2814 SY o 